The objective of this research was to determine the effect of using nipple drinkers during brooding on the performance of Large White turkeys. There were 6 different drinkers tested: the control and 5 nipple drinker systems. The control was the Plasson Drinker and the nipple systems tested were the Plasson Easy Start (PES), Val-Co Turkey Drinker (VC), Lubing Traditional Nipple (LTN), Lubing EasyLine (LEL) and Ziggity TM Big-Z Activator (BZ). Three experiments were conducted with turkeys brooded using the 6 drinker types. Some nipple drinker treatments were used in the rearing periods. At 20 wk, Body Weight (BW) was reduced for toms brooded to 6 wk on the LTN and brooded and reared on the VC. The use of LEL and LTN (during brooding) resulted in improved Feed Conversion (FC) at 20 wk. Trial 2-experiment 1 with hens of two strains was terminated at 3 wk because of excessive mortality from dehydration with some drinker types. In trial 2 -experiment 2, there were no poult hydration issues. The BW of hens at 6 wk brooded on the Plasson Drinker and the VC were higher compared to the BW of hens brooded on the PES and the BZ with the BW of hens on the LEL being intermediate. The use of the LTN resulted in significantly lower hen BW compared with all other drinkers through 10 wk. By 16 wk, there were no longer differences in hen BW due to drinker type. Drinker type did not have an effect on hen FC. Nipple drinkers can be used effectively to brood turkeys with some types also being useful during the rearing period. However, poor quality, inactive, or diseased poults may be at risk for dehydration on some nipple drinker systems.
INTRODUCTION
Nipple drinkers for rearing broilers is now predominant offering the advantages of reduced labor, less water wastage and reduce processing plant condemnations (Goan, 1994; Lott et al., 2001) . However, the use of nipple drinkers in the turkey industry is more recent and has been restricted to the brooding period except for some trials with commercial hen and tom grow-out. Even during the brooding period, there are many questions about what is the best type of drinker and optimal age of transfer to grow-out (or to open drinkers). The objective of this research was to provide information concerning the use of nipple drinkers for brooding turkeys.
MATERIALS AND METHODS
All birds were raised and handled according to methods approved by the North Carolina State University Institutional Animal Care and Use Committee. A curtainsided house containing 48 pens (6 m/pen) with 2 concrete floors covered with clean pine-shavings was used for all trials. Caked litter was removed a s necessary and weighed. Clean shavings were added as needed. Four mixing fans placed in each of the two hallways served to mix natural air that was regulated by adjusting side-wall curtains. During brooding, supplemental gas-heaters in each hallway and heat lamps in each pen were used to heat the house and pens. Lighting was continuous for the first 3 days and by natural daylight thereafter (except what light was provided by the heat lamps). House temperature was kept between 32.2 C and 34.5 C for the first 10 days and o o was then gradually decreased by 2.5 C each week to o ambient temperature. High and low house temperatures were recorded twice daily in four locations throughout the house. Feed and water were provided ad libitum. Diets fed to all birds were typical of those commonly used in commercial turkey production and met o r exceeded NRC nutrient recommendations (NRC, 1994) . The control drinkers were the Plasson Drinker ("minibell" used during brooding to 6 wk) and the Plasson Adult Turkey Drinker during the grow-out period from 6 wk to market age (Diversified Imports Each drinker unit had a pressure regulator system on one end. The numbers of birds per drinker were much less than manufacturers' recommendations for commercial applications t o insure adequate poult access to drinkers. All nipple drinkers were managed and operated according to each manufacturer's specifications especially with regard to water pressure and nipple height from the floor.
Trial 1-Toms: Eight hundred and sixty-four commercial Large White tom turkeys (Aviagen Turkeys, Lewisburg, WV) were reared to 20 wk. There were 18 day-of-hatch poults placed in each of 48 pens. A randomized block design was used with 6 drinker types and two supplemental water jug treatments (with and without until 3 d). The treatments were randomly assigned to 4 rows of 12 pens each. The rows served as experimental blocks in all trials to account for any effect of pen location within the house. Each of the drinker types was replicated 8 times and the jug treatment was replicated 24 times. All of the nipple drinkers remained in use to 6 wk to simulate commercial brooding duration. Beginning at 6 wk, nipple drinkers were changed to the Plasson Adult Turkey Drinker as the mean BW for each treatment fell significantly behind that of the controls. The Lubing Traditional was changed to the Plasson Adult Turkey Drinker at 6 wk. The Ziggity Big-Z Activator was changed to the Plasson Adult Turkey Drinker at 7 wk with the Plasson Easy Start being changed at 8 wk. The ValCo and Lubing EasyLine™ remained in use to 20 wk at the request of the manufacturers. The Lubing EasyLine™ brooder cup was changed to the grower cup at 6 wk. Body weight and feed consumption were measured at 3, 5, 6, 7, 8, 10, 12, 15 and 20 wk. Body weights were measured by pen at 1, 3 and 5 weeks of age and individually at all subsequent measurement dates. Period and cumulative Feed Conversion (FC) were calculated. Mortality and culled birds were removed as they occurred and their BW were used in calculating FC. Litter moisture (composite samples) was measured beneath the drinker at 6 and 20 wk.
Trial 2-Hens Experiment 1: In this experiment, there were 1,440 Large White turkey hens were reared to 3 wk. A randomized block design was used with 6 drinker types and 2 hen strains (A and B). Thirty poults were placed in each of the 48 pens. The treatments were randomly assigned to pens in 4 rows of 12 pens each. N o supplemental jug drinkers were used in this trial. Body weight and feed consumption were measured, by pen, at placement and 3 wk. This experiment was terminated at 3 wk because of excessive mortality. Hens of both strains were relatively inactive and were observed to nipple drinker systems. Veterinary diagnostics o n sampled poults revealed severe dehydration but n o disease.
Experiment 2:
In experiment 2, 1,440 commercial Large White turkey hens (Hybrid Turkeys, Kitchner, Ontario, Canada) were reared to 18 wk. There were 30 poults placed in each of the 48 pens. A 2 x 6 factorial randomized block design was used with 2 supplemental jugs treatments and 6 drinker types. Nipple drinkers were changed to the Plasson Adult Turkey Drinker as follows: Lubing Traditional nipple was changed at 6 wk, the Plasson Easy Start at 12 wk the Ziggity, Big-Z Acitvator at 14 wk and the Lubing EasyLine and the TM ValCo Turkey Drinker were not changed. In half the pens, a supplemental jug drinker was provided for the first week. A "brooding ball" provided by the manufacturer was added to the EasyLine™ cups during the first week. The purpose of the "brooding balls" was to raise the level of water in the cup making the water easier for the poults to find. The treatments were randomly assigned to pens in 4 rows of 12 pens each. The two jug treatments had 24 replications while each of the drinker treatments had 8 replications. Litter moisture was measured beneath the drinker in each pen a t placement, 1-4 weeks and 6 wk. Body weight and feed consumption, by pen, were measured at 1, 3, 5, 6, 8, 10, 12, 14, 16 and 18 wk. Body weights were measured by pen at 1, 3 and 5 weeks of age and individually at all subsequent measurement dates. Period and cumulative FC were calculated. Mortality and culled birds were removed as they occurred and their BW was used in calculating FC. Litter cake was removed and weighed at 9, 12 and 18 wk. All data were analyzed using the General Liner Models program of SAS, Inc. (SAS, 1992) . All percentage data were subject arc-sin transformation before analysis. The effects of treatments and treatment interactions o n performance parameters were determined. The L S Means procedure was used to separate treatment means (p<0.05). The pen served as the experimental unit.
RESULTS
Trial 1-Toms: There were no differences in mortality between any treatment groups (data not shown). The mortality during brooding (0-6wk) was 2% while livability from 0-20 wk was 95%. There was no effect o f supplemental drinker on turkey performance (data not shown). At 3 wk, the BW of the birds on the Lubing Traditional nipple and the Ziggity were less than the BW of the control birds ( on all of the nipple drinkers had lower BW than control brooded and reared on the ValCo Turkey Drinker were birds even though some of the drinkers had been significantly less than all the other drinkers. By 20 wk, switched over to the Plasson Adult Turkey Drinker. some of the birds had experienced some apparent Significant differences in BW remained until 12 wk when compensatory growth compared to the controls birds some of the birds brooded on the nipple drinkers with respect to body weight. appeared to catch up to that of the control birds. This
Feed consumption was reduced for the birds i n apparent compensatory growth for birds on some treatments that experienced comparable reduced BW drinker treatments was associated to the drinkers being (Table 2 ). While water consumption was not measured, changed to the Plasson Adult Turkey Drinker. Changing it is possible that birds brooded and reared on some the drinker gave the birds that had previously been on drinker types experienced reduced water consumption, nipple drinkers access to open water. The Lubing consumed less feed and therefore, grew less resulting EasyLine was changed from a brooding cup to a larger in decreased BW compared to control birds.
TM grower cup at 6 wk allowed greater access to water for The FC was significantly different by treatment only for birds on this drinker as well. At 15 wk, there was less 15-20 wk (Table 3 ). The birds brooded on the Lubing difference in BW among the treatments and by 20 wk Traditional nipple had significantly improved FC but this only birds brooded on the Lubing Traditional nipples and might be attributed to their reduced BW. The birds EasyLine™ resulted in similar litter moisture to the Litter moisture was measured at 6 and 20 wk (Table 4) .
control. This was a composite sample taken directly beneath the drinker. At 6 wk, all drinker types resulted in decreased litter moisture, except the ValCo Turkey Drinker, compared to the control. At 20 wk, litter moisture was measured for only those drinkers that remained throughout the entire trial: the Lubing EasyLine™, the Trial 2-Hens Experiment 1: Mortality by strain and drinker type for hens from placement to 3 wk was significant but without interaction (Table 5 ). Strain A experienced higher mortality than Strain B across all drinker types. By drinker and 18 wk, there were no differences in BW due to at 1 wk (data not shown). There were no differences in drinker type. This lack of significant difference in BW due BW by drinker type at 1 wk (Table 6 ). At 3, 5, 6 and 8 wk, to drinker type appeared to be due to apparent the B W of birds brooded on the Lubing Traditional compensatory gain rather than the small increase in BW Nipple was less than the BW of those birds brooded on variation (SEM). the other systems even though the Lubing nipple Cumulative FC was not different by drinker type through drinkers were changed to the turkey bell at 6 wk. At 6 wk, the brooding period to 6 wk (Table 7) . During the rearing the birds reared on the Plasson Easy Start and the period, cumulative FC was different at 8 wk with the birds TM were lower compared to the BW of the birds on the reared on the Lubing Traditional nipple having improved increased during the brooding period but was not FC compared to all other drinker types. There were no different by drinker type through 6 wk (not shown). Litter significant differences in cumulative FC from 10-14 wk. moisture immediately beneath the drinker was not At 16 wk, the birds on the Lubing EasyLine had a different at 1 wk ( 
DISCUSSION
While now commonly reared on nipple drinkers, broilers can experience difficulty consuming optimal amounts of water especially during times of high temperature (Goan, 1994; May et al., 1997; Wabeck et al., 1994) . Under such conditions, it is not uncommon for the use of nipple drinkers to result in reduced broiler BW gain. The Lubing Traditional nipples used in the current study are representative of those used in broiler production. Nipple water flow rate is a factor in broiler water consumption and therefore, rate of broiler BW gain. This becomes more critical as environmental temperature and target broiler BW increase (Goan, 1994; May et al., 1997) . While the Lubing Traditional nipple was managed according to the manufacturer's recommendation, performance of poults on the Lubing nipple in this study may have been improved if nipple water flow rate had been increased. However, it should be noted that even in open water systems such as the Plasson Easy Start where flow rate was not an issue, turkey poult performance was reduced. Hulet (1999) reported that nipple drinkers were effective in brooding conditions or up to 10 wk. However, Hulet (1999) also reported reduced turkey BW with comparable o r improved FC by market age. Similarly, in a field trial by Lubing EasyLine , which remained throughout the TM study, exhibited comparable performance to birds on the conventional Plasson Adult Turkey Drinker. In general, turkeys brooded on nipple drinkers experienced decreased BW and improved FC. However, as noted by Hulet (1999) for rearing turkeys and by Goan (1994) for rearing broilers, the advantages of nipple drinkers can offset the disadvantage of reduced BW. On a performance basis, even though BW may be reduced, FC can be improved and overall bird health may be improved if the system is managed so that birds have access to clean, less contaminated drinking water. However, water provided to birds in closed systems is not necessarily of better quality than that of open water systems over an extended period of time (Watkins, 2002) . However, over a short period of time and with a new system such as in this study, birds may have experienced cleaner water in adequate supply such as for the Lubing EasyLine in Trial 1 resulting in improved TM performance compared to the controls. Since nipple drinkers are a closed system, they can be managed to maintain drier litter which also contributes to improved growing conditions. In many cases, the BW lost during the brooding period might be regained during the rearing period depending on the drinker system. Practically, nipple systems provide turkey growers with Int. J. Poult. Sci., 8 (6): 521-528, 2009 The use of trade names in this publication does not imply endorsement by the North Carolina Research Service or 1 the North Carolina Cooperative Extension Service of the products named or criticism of similar ones not mentioned. Hulet, R.M., 1999. Use of nipple drinkers for turkey rates, improved litter quality and reduced grower labor depending, in some cases, on how they are used and managed. Conclusion: In conclusion, nipple drinker systems designed for turkeys can be used for brooding turkeys to 6 wk. While some BW reduction may be observed, compensatory gain may be experienced once birds are placed on open water systems that provide greater access to drinking water. Some turkey nipple drinker systems may be adequate for rearing birds to market depending on their design, length of use and management. Poor quality, inactive, or diseased poults with low activity may be at risk for dehydration when brooded on some nipple systems.
